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Zusammenfassung von JP6219967 

PURPOSE:To provide a new peptide-lipid derivative useful as a metastasis- suppressing substance for 
cancer cell. 

CONSTITUTION: A lipid is bonded directly or via a linker to a peptide containing a sequence composed 
of Arg-Gly-Asp. The total polymerization degree of the amino acids in the peptide is <=20 and the lipid 
to be used for the production of the peptide-lipid derivative is preferably cholesterol and 8-1 8C alkyl 
group. The bonding of the lipid to the peptide containing the Arg-Gly-Asp sequence can be carried out 
e.g. by reacting an amino group or a carboxyl group of a peptide with a cholesterol derivative or an 
alkyl group having a functional group capable of forming a covalent bond with the functional group of 
the peptide. A liposome can be prepared by compounding the peptide-lipid derivative. 
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(2) 

1 

m&mi] Arg-Gly-As p S>fc£ffi3aj£ 

[Bf *H 2 ] MtfttXJimk 8-18 <z>7 Jk*;M6 

-cassia i K-jmftR*fr- 

*e 3 ] s*js i a*co^^ h -mmmmft* 

WTS 21 £ S:4^m<h-r^ U # y — A. 

[0 0 0 1] i0 
[jS*-h03R|ffl»»] *3MHtt, Arg-Gly-As 
p rt> 6 & S & * H BltftWS K * 

[0 0 0 2] 

[tt*oatBl A r g-G 1 y-As pgfi^J (RGDffi 

LT^n<h^t<6 £ <h#£J StlTVi* (Pierschbache 
r, M.D., et al.. Nature, _309, 30—33 (1984) ) 0 

[0 0 0 3] ZL<DZLt<k*). ^^M^nfcRGDS 
Mft*tf^^H (RGD^W «^><^D^^^ 

^(h^iTWAtfffiiffic^b, -tone** v*? 

u * ? 7* > \Z J: -5 «HBf!n&*$ £ (fi^r -5 A 5 n 

Sfg^tlTHS (Humphries M. J. , et al., Science,2_ 
33, 467 (1986)) . 
[0 0 04] 30 

[0 0 0 5] 

[i£jg£»ifc-r sfca&o^B:] *38K#rau u#y-A 

y-A«ffi<D*ft©RGDfiW*c:««fi*«3ie-&rsc:i: 40 
££9, RGD^y^H*»^0 ! b < fc0^<3S«iiatc^ 

"T* >J #y— 

[0 0 0 6] *CT, RGD^y^F©JBJlW»# (R 
GD^r/^F-BWBWtt) *«V*TU#y-Atmi 
bfchn^. «ffi£RGD^:/^F£«?-*y#y--A 

[0 0 0 7] -Tfcfc** #389Itt. RGD^T^Ffcfi 



#&8¥6-2 1 9 9 6 7 

2 

[0008] rt. *sm*mmmicmrr*. 

[0 0 0 9] 9c? . *»M!©^^H-«niW»F*R 

So 

[0 0 10] RGD^fHH ^O^pfCRGDie 

^ FTsn^T^nc^ns, ^ot, rgd 

<, RGDE^It-t©C-5feSB*fcttN-*«IK 
fc«fc<, KK:»RGDEM^^HfloC-7RMfX» 
[0 0 11] R G D H 7 S y BOf 

«, 2 oe;T^-rsoD^^_h«fijTfeSo 

[0 0 12] RGD^^HfcH-fr^ttT^/^F-B 

[0 0 13] RGD^:/^FfcB«£Jie^£^*a?£ 
JUXfc. Cin6RGD^?-H©WB»t**IB'&ft» 
#*&tt7;p*;^S*R**U*T, RGD^^Ffc 

fc, x^y-J1.7$X r-7a;^ n/\^^co 
U^-^L/T, RGD^^Hfc|gH«r*AbTt> 

[0014] ^n^srr sic «Aifai/xfn-^ 

&RGD^H©N-*®fc«Xt$fclt 3l/Xf 

t, v u uTm&\z&0N-mz\zm 

-*n&\zm&-?z>z.L*>~c£2>o w\z, c-za&^&m 
[0015] T;^;pasiiHtixT^v^a-& 

JUUIErSOA^^r^^X^RGD^^HO 
$ S m&rcteV zSXDe -7ayit^SML 
86Tjte^U«)S^t^#-5 0 ^f c > RGD^H 
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(3) 



#H8¥6-2 19 9 6 7 



[0 0 1 6] _tfB£>J:5K:> MigLfcRGD^ 

[0 0 17] *tC, *3BW©U#V— Afc-DViTKIH-r 
[0 0 18] ±j*©<fc^lcUT#fc*»M<O^P r 5 t H- 

[0 0 1 93 *#W<DU#y—Afck ±3&Utt$£W<D 

[0 0 2 03 dOU#V— A&Pifi-rSJCfi, *X77 

A I a 



HO-(CH 2 CH 2 0 ) 3 ^n-C lg H 37 
111 

HO-R 



**OR*»«Hi:*»W©«rtli:&^«>fi'&b» HtlS: 
&ft]CD2;& (Ann. Rev. Biophys. Bioeng., j), 467 (1 
980)) lCttViU*y-AO*^tt«^ma(-r^ 0 
U#V— Att» R££ft*J£bTnkx^n— 

[0 0 2 13 

[00223 mmmi (rgd^^h-jbkww#co 

-&J« <^CD1) ) 

**««IIC*ViTtt, JBft (T>#— ) ^7J^JH-C 
250, X^— 9— tbT«-&*««3©#Ux^lx>afU 
3-;^tt5 R G D^^f P - JBRR##S6«L 

/Co 

[00233 fa* a»ft-&*&» x^— • y 

S& (TfBX^— A I aK&tf^HO-R) fr£>7 
7J1/^D»K (TFA) (HF) iCcfco 

tt, TIEX^-AI a~I dc7>a0T$>£o 
[0 0 2 43 



•f - 

k 

V 

' f 



•J 
.1* 



P h t N-R 
1-1 



HjN-R 
1-2 



[0 0 2 53 



Hb2] 
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5 



(4) 
lb 



#BS¥6-2 1 9 9 6 7 

6 



Z-Pr o-OH-^Z-P r o-NHR— — H-P ro-NHR 

1-3 1-4 

Z-Ser CtBu) -Pro-NHR 

1-5 

H-Ser (tBu) -Pro-NHR 

1-6 

Z-Asp (OtBu) -Ser (tBu) -Pro-NHR 

1-7 

H-Asp (OtBu) -Ser (tBu) -Pro-NHR 

1-8 

Z-Gly-Asp (OtBu)-Ser (t Bu)-Pr o-NHR 

1-9 

H-Gly-Asp (OtBu)-Ser (tBu)-Pro-NHR 

1-10 

[0 0 2 6] * * Mb3] 

Z-Arg (Mtr) -OH-CHA->H-Ar g (Mtr) —OH 

1-11 

-^B oc-Arg (Mtr) -OH 

1-12 

[0 0 2 7] * * Mfc4] 

1-10 — *■ Boc-Arg (Mtr) -Gl y-Asp (OtBu) -Ser (tBo) -Pro-NHR 

1-13 



H-Arg-Glj-A&p-Ser-Pro-NR-(CH 2 CH 2 0) g-n-C j & H 3 7 -2HC I 

1-14 



[0 0 2 8] (a) {t&®} 1 - 1 <D^& 

1 1. 0 2 3 g. y * Jimm*®} 4 . 2 3 9g&tf MJ 
7iZWX7><>8. 616g=£fh7th*P77> 
(THF) 15 0mll»U *»T«#Ufe. CI 
\Z^^)VT'/-JiJJV^zyU—h 5. 17ml SrJn 



1 3. 6 8 4g^fco 

[0 0 2 9] NMR (<5, CDC Is ) : 0.88(t, 3H) 
, 1.25(br s, 30H) , 1. 53-1. 56 (m. 2H) , 3.41(t, 2 
H, J=6.8Hz), 3.50-3.52(m, 2H), 3.57-3.62(m, 4H), 
3. 64-3. 66 (m, 2H), 3.74(t, 2H. J=5.9Hz), 3.90U, 2 
H, J=5.9Hz), 7.70-7.72(m, 2H), 7.84-7.85(a, 2H)« 

[0 0 3 0] (b) 1-2 <D&& 

it^fyl 1 - K 1 3. 6 84g[;x^y-;H3 0ml 
WkH7y>- *fti!&2. 5 0 m 1 SrJp^THnf»aS5 
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(5) 

7 

«tbfc. *JB£*nn*;l^fflfflU »ffl«*-&to*T 

«*«JBETS*U $&&#£IM«3 1 0. 0 7 3 g^f 

[0 0 3 1] NMR (5, CDC 1 3 ) : 0.88(t, 3H, 
J=7.0Hz), 1.25(br s, 30H) , 1.55-1.60(0, 2H), 2.86 
(t, 2H, J=5.2Hz), 3.45(t, 2H, J=6.7Hz), 3.51(t, 2 i0 
H, J=5.2Hz), 3. 58-3. 60 (m, 2H), 3. 63-3. 68 (m, 6H) 0 

[0 0 3 2] (c) fc^m 1 - 3 
N - ^>^***V*JW?^n >J >2. 5 4 9 g, 
flS^*l-2, 3. 7 74gWl-tHn^>7 
hU77-;H. 5 2 4g£N, N -^^U^I/AT 
(DM F) 5 0mItTHF3 0mlt©I^l: 

+yWM^SH (DCC) 2. 0 36 g£iD*.* 

^SJETIit, aS^*lxf;H:S^l/, 10%^ a? 

±b%:. ii&yU*^7A^PYh^77^- 7? 

0:1), «fitt»CD|ft««S4. 731 g^c 0 
[0 0 3 3] [a]o 22 =-17. 8° (c = l. 0 
8, E t OH) . 

NMR (6, CDC la ) :0.88(t, 3H, J=7.0Hz), 1. 
25(br s, 30H) , 1. 55-1. 60(m, 4H), 1.84-2. 01 (br d, 
2fl) , 2. 06-2. 32 (br d, 2H) , 3. 38-3. 66 (m, 12H) , 3. 30 
43(t, 2H, J=6.8Hz), 4.32(br s, 1H), 5.11(d, 1H, J= 
12.5Hz) , 5.18(d, 1H, J=12.5Hz) , 6.46(br s, 0.47 
H) , 6.90(br s, 0.53H) , 7.36(br s, 5H)« 

[0 0 3 4] (d) 1 - 4 CD^ffc 

ffc£*l-3, 4. 640 gl:^^/-;i/8 0ml&KO 
ATPIL ^JllCfi4i«i:UT10%Pd-C (d r 
y) 0. 2 0g£iH;L> #ffi**8B«TT 2 l$ffl3J£# 

#T3. 6 3 2g$iL 

[0 0 3 5] NMR (<5, CDCh ) :0.88(t, 3H, 40 
J=6.8Hz), 1.25(br s, 30H) , 1. 55-1. 60 (m, 2H), 1.64 
-1.76(m, 2H), 1.84-1. 94 (m, 2H), 2. 09-2. 16 (m, 1H), 
2.88-2.93(m, 1H), 2.97-3.02(m, 1H), 3. 38-3. 50 (m, 4 
H), 3. 55-3. 59 (m, 4H), 3. 61-3. 67 (m. 6H), 3. 72 (dd, 1 
H, J=5.5Hz, 9.0Hz), 7.84(br s, lfl)« 

[0 0 3 6] (e) fc^«l-5©^« 

2. 3 5 4 g, 3. 614gWl-h 

Hn^y^>7hU7y- ;H. 175g£DMF25 
mlfc)ft*»U *«nFJfi#bfco ££fcDCCl. 71 50 



$S§l¥6-2 1 9 9 6 7 

8 

9g^un^ ^-co^^i immmwv, &vi£t£m&m 

100:1-70:1). Sm£ft59!tf>?tf]# 
$>4. 7 3 1 g&mfro 
[0 0 3 7] [a] > 22 =-25. 3° (c = l. 1 
7, E t OH) . 

NMR (d, CDCh ) :0.88(t, 3H, J=6.8Hz), 1. 
18(s, 9H) , 1.25(brs. 30H) , 1. 54-1. 60 On. 2H), 1.9 
9(m, 3HH), 2.26(m, IB) , 3. 27-3. 33 (m, 1H), 3.43-3. 
63 (m, 15H) , 3. 68-3. 71 (m, 1H), 3. 65-3. 80 (m, 1H), 
4.58(br d, 1H), 4.65(br q, 1H), 5.10(s, 2H) , 5.63 
(d, 1H, J=7.5Hz), 6.98(br s), 7.31-7.36(br s, 5H) 

[0 0 3 8] (f) ft&m 1-6 CD<£fifc 

1 -5. 4. 9 5 0 gJC^^/-;i/8 0m 1 SrJa 
TLTf&frLfc. 0%Pd-C (dry) 0. 2 

0 4g^JnA, «£E***H»TT?2fifRHW*Ufc. 8* 

3 . 8 5 5 g 

[0 0 3 9] NMR (5, CDC Is ) :0.88(t, 3H, 
J=6.8Hz), 1.12(s, 9H) , 1.25(brs, 30H) , 1.55-1.60 
(m, 2H), 1.86-2.18(in, 3H), 2. 23-2. 32 (m, 1H), 3.29- 

3. 38(m, 1H), 3.42-3. 65(m, 15H) , 3. 73-3. 82(m, 2 
H), 4.58(dd, 1H, J=2.8Hz, 8.3Hz), 4.80(dd, 1H, J= 
2.3Hz, 8.8Hz), 7.02(br s, 1H) 0 

[0 0 4 0] (g) ft§ftl-70^ft 
N - ^ > i?)V**r /3 - t -T'^TX/t^ 
*>H— *SlW2. 2 5 5 gC^>MOTHFS: 

£^1-6, 3. 8 5 5 gRtXl -fc HD^y^>7h 
JU0. 9 7 4 g$DMF 3 0m I {C^^bfefe 
CO^rim^-. fcftTm&VTz. CCltCDCCl. 425g 

i o %^x>k, i o %^m^ h u ^A^r/fia^ 

;P 10 0:1-50:1), &&ttlS<D«l#«| 
5 . 0 5 6 g &#^Co 

[0 0 4 1] [a] d 2Z = -29. 0° (c = l. 0 

4, E t OH) . 

NMR (6, CDC Is ) :0.88(t, 3H, J=7.0Hz), 1. 
17 (s, 9H) , 1.25(brs, 30H) , 1.43(s, 9H) , 1.54-1. 
57 (m, 2H), 1.94-2. 04 (m, 3H), 2. 24-2. 29 (m, 1H), 2.60 
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(6) 

9 

(dd. 2H, J=5.8Hz, 16.8Hz) , 2.94(dd, 1H, J=5.3Hz, 
16.8Hz) , 3. 28-3. 37 (tn, 1H), 3. 41-3. 67 (m, 16H) , 3. 
86-3.89(m, 1H), 4.52-4.58(ffl, 2H), 4.79-4.83(m, 1 
H), 5.11(d, 1H, J=12.0Hz) , 5.15(d, 1H, J=12.0Hz) 

, 5.91(d, IB, J=9.0Hz), 6.96(t, IE, J=5.5Hz), 7.1 
8(d, 1H, J=9.0Hz), 7.31-7.38(m,5H)o 

[0 0 4 2] (h) 1-8 <D&& 

it&tfa 1-7. 4. 9 3 6 gl:^^y-;H00ml5: 
UnAT^b^o ZLClZl 0 % P d - C (dry) 0. 
2 10 gfciHx, #fl£***H«T"C2I^TOt»bfc. 10 

m±. 0 6 0 g«:^o 

[0 0 4 33 NMR (5, CD C 1 3 ) :0.88(t, 3H, 
J=7.0Hz), 1.18(s, 9H) , 1.25(brs, 30H) , 1.45(s. 9 
H) , 1.54-1. 60 (m, 2H), 1. 87-2. 04 (m, 3H), 2.26-2.30 
(m,lH), 2.52(dd, 2H, J=8. 5Hz, 16.5Hz) , 2.81(dd, 1 

H, J=3. 5Hz. 16.5Hz) , 3.24-3. 36(m, 1H), 3.42-3.68 
(m, 16H) , 3. 86-3. 90 (m, Ifi), 4. 45-4. 50 (m, 0.2H), 
4.57-4.59(br d, 0.8H) , 4. 82-4. 87(m, 2H), 7.00(br 

d, 1H), 7.86(d, 0.2H, J=6.0Hz), 8.01(d, 0.8H, J=8. 20 
0Hz)o 

[0044] ( i ) tt&m 1~9 ©pfiE 
N - ^ > z/)]/*3r is* U > 1 . 2 5 1 g> 

1 - 8 , 4. 0 5 3 g^l-kFD+y^/ 
hU77- JVO. 8 7 6 g$DMF2 5mllC^U 

ik&Tmwvrzo ccicdcc 1. 2 8 6 g£in;t> -e 

<^^^jet©*l. im&mm^Mzmfri>, 10% 

#X>^, 1 0%^^MJ^ARtf&ft:k&*T£tf) 

ttKLr oms^i^— *ft*3 t i'> : ;n o 

0:1-30:1), 3S6tt8i<D?fttt«r 4 . 611g$ 

[0 0 4 5] [q:]d 22 =- 3 0. 3 ° (c = l. 0 

I, E t OH) . 

NMR (a, CDC Is ) :0.88(t, 3H, J=6.8Hz), 1. 
17(s, 9H) , 1.25(brs, 30H) , 1.44(s, 9H) , 1.53-1. 
59 (m, 2H), 1.87-2. 04 (m, 3H), 2. 22-2. 29 (m, 1H), 2.54 
-2.64(m, 2H), 2. 83-2. 96 (m, 1H), 3. 25-3. 32 (in, 1H), 40 
3.43-3.65(m,16H) , 3. 84-3. 99 (m, 3H), 4. 35-4. 40 (m, 
0.2H) , 4.54-4.56(br d, 0.8H) , 4. 77-4. 81 (br q, 2 
H) , 5. 11-5. 17 (br q, 2H) , 5.65(br s, 0.8H), 5.79 
(br s, 0.2H), 6.97(br t, 1H), 7. 18-7. 25 (m, 2H), 7. 
30-7. 38 Go, 5H), 
[0 0 4 6] (j) 1 - 1 OCD^ 

1 - 9 , 4. 4 9 3gi:^^/-;H2 0ml^ 
iTOAT^L^o u^C10%Pd-C (dry) 0. 
2 1 0 g£jnit, *JBE*«*H»TT?2«fWflH*bfc. 



4#K1¥6- 2 1 9 9 6 7 

i0 

3 . 9 5 1 g £#£io 
[0 0 4 7] (k) fc-&«Jl- 1 

2, 3, 5 - h u > 

S/^D^S^UT^ >i£l 9. 9 5g=&SgX^3 
5 0mn:ii^« o uuCO. lN5ft^2 0 0ml 

ft**T?8sVV SM^*^* A±«»Sli\ 
£ET«*LT«ie#a»«l 8. 2 7g§|L 

^^y-;P3 0 0mii:^u £ £ fc: 1 o % p d - c 

(dry) 1. 5 0 0 g£2jn^ #ffi***B»TT3 

&*£S3<Z>?S*#& 10. 3 1 g £#£io 

[0 04 8] ( 1 ) 1-12 
fc§ftl-lh 10. 3 1 %\zmm*2 Ornish 
•JXWa> (TEA) 7. 4 4mi$MT^L 

fco cft**»TflHtu hek t -r/^s -4, 6 

(Boc-S) 7. 05g£l, 4->?^-y->fC^ 

[0 0 4 9] ^IT 1 4»M«f*U S8«*T±»tf«» 
5 0 0mltm^WU HfBx^-C 2 L 
fc« acftU 10* ^X>iTpH=3iUTiMXf 
^ItHlfc. t«iS*»lfclNSB (3®) Rtf 

£MJET@£ LTtefel^S®^ 13. 2 4 g &mz 0 
[0 0 5 0] NMR ((5, CDCh ) : 1.43(s, 9H) 
, 1.63(br s, 2H), 1.74(br s, 1H), 1.87(br s, 1 
H), 2.12(s, 3H) , 2.57(s, 3H) , 2.66(s, 3H) , 3.23 
(br s, 2H), 3.83(s, 3H) , 4.25(br s, 1H), 5.61(br 
d, 1H), 6.2-6.5(br s, 3H) , 6.53(s, 1H) 0 
[0 0 5 1] (m) 1-13 <DSf& 

1 - 1 2. 0. 6 9 0 g, ^tll-10, 1. 
0 2 8 g&tfl -t FP+y^>7h l J77- )V0. 2 
0 8g$DMF10ml»U *»TSi*U&. d 
ClCDCCO. 3 0 5g£2>nx, 1 4P£Mf# 

S»l6x^f:S^U 10%^x>i, 1 0 

> : 10 0:1-30:1), ffifi^SK 

« 1 . 2 3 4 g £|§fco 
[0 0 5 2] [a] , 22 = -24. 3° (c=l. 0 
8, E t OH) . 

FAB-MS: [M + H] + ;m/z = 1 3 3 8. 
NMR (<5, CDC Is ) :0.88(t, 3H, J=6.8Hz), 1. 
15(s, 9H) , 1.25(brs,30H), 1.43(8, 9H) , 1.44(s, 9 
H) , 1.52-1. 67 (m, 4H), 1.67-1.79(m, IB), 1.82-2.25 
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(7) M^6-2 1 9 9 6 7 

11 12 
(id, 4H), 2.12(s, 3H) , 2.63(s, 3H) , 2. 60-2.69(m, *fin;t, foTfaLTz. u^C^LfeTFAl Oml 5Jn 

1H), 2.70(s 3H), 2.82-2.96(br q, 1H) , 3.22-3.28 A, ^<D&2i 6 P#fH]J£#U ^^tC^MT18. 5P#K 

(n, 3H), 3.43-3.65(m, 17H) , 3.82(s,3H) , 3.81-3.8 *t#bfco *«£*JETfc«*U ajlfc^X^X— 

8(m, 3H>, 3.98-4.05(br q, 1H) , 4.20-4.28(br s, 1 T)V&&n-'\*'9'>&1mXT1&fo#1tt (3 0 0 0 rp 

H) , 4.35-4.42(m, 0.2H), 4.43-4.47(br d, 0.8H) , m, 10^) Lfco ±«f&»€N tt«* &W38**^Ci 

4.73-4.78(br s, 2H) , 5.78(br d.lH), 6.35(br s, 1 Vh^77^- (HPLC) Tfil®Lfco 

H), 6.39(br s 2H) , 6.52(s, 1H) , 6.93(br s, lfl), »!R*ftttTEoaOT?»*, 

7.23-7.32(m, 1H), 7. 39-7. 48(m, 2H). [0 0 5 4] 

[0 0 5 3] (n)ft-&*l-140*« Ok 1 3 
1 0. 49 5 8gl:7-y-MmlS*i/? 

* 5 i»:YMC AM-3 0 2 (ODS) 
Wt & : 1 . 0 m 1 /m i n 
S I:2 10nm 
BBSl/>^ : 0. 04 AUFS 

m & & : CHj CN-H 2 O-TF A 700 : 300 : 0. 65 (t/t) 

■* .5 - A:YMC SH— 3 4 3 — 5 (ODS) 

. ' ' ' Wt ' J& : 1 0. Om 1 /m in 

a g: 2 1 Onm 

fflJEUvS* : 0. 6 4 AUFS 

m ffi tt : 1) 0. 0 15% HC 1 

2) -CH g CN-H 2 O-20HHC I 

100 : 900 : 0. 75 (vA) 

— CHj CN-H 2 O-20%HCl 

■ 1 00 : 900 : 0. 75 (v/v) > Y 

[0 0 5 5] ^£nfc?^^>H>*<D7irhxMJ;i/ *i 0 

£«JBEW*U 3 6^2HI»aSftflfcUTBWflS*»&«l [0 0 5 7] (RGD^h'-B«R»#© 

fi#M«fcbTO. 2 114g^fc. ^ft «(0 2) ) 

[0 0 5 6] [a]D 21 =-2 7. 7° (c = l. O *§6lfS0JlC:i3V>Tte> iH^7;^;^^$^x^- 

5, CHCh — M e OH — H 2 O 10:10: £lf AUT^^^TIBRGD^^ K-fiBM«§2£# 
3) . Sr^b^« 

FAB-MS: [M + H] + ;m/z = 914. 40 [0 0 5 8] 

7^/&##f : A s p, 1. 00;Ser, 0. 93; Mb5] 
Pro, 1. 0 1 ; G 1 y, 0. 99;Arg, 1. 08$ 

Palmitoyl— (Arg-Gl y-Asp-Se r-Pr o) 2 — OH - 2HC 1 

[0 0 5 9] -Ttet>*>, g^WBocji (Boc st \ZH F \Z& 0 fr&^ H^n^^iHP L CiC<t 

rategy) K*ViTH«ttfcJ:D^^H«a»*'&J«U DfSSiLfco H F Bfr&ISIi£fif tbtH 

6. mmVitmtt&mmt. yrfv<i H ■Wtv'Xf W^Sfco rHF-Reaction Apparatus Type IV j fcffijSL 
A*tO rtriM 3 OAj N-**BG>73/JWIS ^ 0 £TF* fftTT^o 

mz~D^X\t* H*ftT^jSU&U5>>©N-**&:7 [0 0 6 0] S*B^*8JC < fcr)TIBOVi?>S:'&^b 

U-ttm filfeXXT-;^(Ci:Off^:o^ KfilH 5(7 /to ^l&fctO. Smmol*^— ;WTfrfcV>. 1. 2 0 0 g 



[0 0 6 1] 
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14 



* Mb6] 



Boc- (Arg (ToO-Gly-A8p(OBi!)-Ser(Bjl)-Pro]j-OCH 2 PAM resin 
::t\ PAM reiin it i- * is * T )l>) y *-)l> 



[0 0 6 2] Z.^lsTnTz.W>±^\Z 5 0% (V/ 
V) TFA-CH2 Ch 40ml^Un^ ittT 1 

fee CH 2 Ch , MeOH&tfCH 2 Ch TilOJH 
-C 2 ig-T^ftV^ MJEtt«b&. IsMXUfcl^VteDM 

(30) o #CV^ 10%^V^D^X^75> 

(d i ea) -DMFfcin*., l^MHSXesx^s-ti; 

D I EA-DMF^ftilfe (2IU) - ££t£D 
MFWCH2 Ch -CC:<D|gJC2lElt ± 
misfto S5n&l/y>SDMF4mltCH2 Ch 
1 0ml £cD^%lCj&®£-£, ;tKf>|X^y> 
-f 5 FXX5^KpalmitoyhOSu) 1. 7 6 8 g£CH 2 M 



m m 

il Zf 1* 

at s 
•a 



CHj CN-H 2 O 
YMC AM-30 
1. 0 rn 1 /m i n 
0, 04 AUFS 
2 10 nm 



#io U^>£»EtU CH 2 Ch , MeOHR^CH 

2 ch -c^oii-e2iDi-r^v\ «ee3£*u u>>> 

0 . 9 3 9 g £#£io 

[0 0 6 3] ££fc:7-V-Jl/9 4 0 /^1 Srimit* HF 

*& 3 0ml TJft«SLfc (Ot, 2^fK) . n -'Vfr+h 
>£flI*TJ:»&»T (2IU) , *«*K«jfrL,T:*;U 
^yttJl-f ^>38Sl«IB TAmberlite IRA-93ZUJ (Ac 
OHm) &MTpH=4tU 8fffi£»*Ufco Btt 
£3M6««U 3»«&HPLC^J;DTE*frTl»«U 

fee 

[0 0 6 4] 
[*2] 

-TFA 500 : 500 : 0. 65 
2 (ODS) 



GMMfcflO 

3® Hi IS : 0. 015 %HC 1-*C 

450 : 550 : 0. 75 
27 5 i,: YMC SH-34 
ffi i$ : 1 0. Oml/m i 
ffl&ls^'J : 0. 6 4 AUFS 
SSE S:210nm 

[0 0 6 5] fc*3, r> \Z LToJ^lJfeRGD^^ 49 

^H-!M®SI##:(palEitoyl-(RGDSP)2 - OH - 2HC1) \Z 
tWC, Stfi##rff r J EOL HX- 1 0 OJ RttSS 
^ftth rparkin-Elmer 430J £JBV>T®SX^ Hkft 

[0 0 6 6] FAB-MS ; [M + H] + , m/Z : 1 
2 8 2. 

[a] d 16 =-66. 0° (c = 1. 01, CHCh 
— M e OH--H2 O 10:10:3), 

[0067] %8fl3 (RGD^zf^F-mnmmfco) 50 



Hg CN-H 2 O-20%HC 1 
3-5 (ODS) 



n 



(^<Z>3) ) 

F-flHNHIft: (Chol-CO-RGD^fK, d 

££Cho nan ) £v><o 

[0 0 6 8] Chol-CO-RGD^fHCDSiSO 
[0 0 6 9] (1) 

a»ft#U'<^H'&«« TMod e 1 4 3 0 Aj 
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(DSmWtfc^m (t -BocS, 0. 5nmolX*—;W 
te, b*)y)V*U**>X)\,i£>m (TFMSA) /Y 

*jy)v*umm (t f a) ^^^^^^^tc 
s^n^ai^^H (rgd^h) 

-^^fc^x^y-^^^^i^x^vx— (x- 
x;Kt:H* (Choi -COte) Icftbfco 

[0 0 7 0] (2) ^HN-»Cho 1 - CO 
it 10 

-LiEfi^^F i. o-i. 5 f^e;K£>?Stexx 
t-;!/N- [ (3 -31/XtU;0 #;i/#x;u:*^>] x 

^->>-ra K (Choi -CO-OSu) S&SHScD 
lkVM®*<DS : 1 0 : 3cD^^^(CT^M^fil^ 

[0071] z<DKfe<Dmm\3.Tm<D&mm{*tru^b 
v^y-i- (hplc) \zx^3lv?vx: 0 ffimizm-? 

u iintcHPLc^^i>ai>hio^si^^i o o 

M lJn^T^b^c ^CO-gP (2 0-3 0/4 1) £fe 
ft#ffiffl<DHPLC^X^AK&AU ^flrUfco 

[0 0 7 2] (3) HPLCiCctS^^^ck^SC 
All 

TModel 150A Separation Systemj {Y^^-i H • n<i 

[0 0 7 3] 0£tt##r) C-8^>f ^CD^m^J^A 
( TAQuapore RP-300 J * sRTIM X 30 nm, 7 Mm 3^ 59 
jR^^^^U;^i^U*y;K 4.6 mm<f>x220 mm> 7 

f • /\w^>x^AX*t§i) &mb\ mmi.o mi 

/min, 0.1* TFA£^tT7ir h- h UJ>**ac©T-fe h- 
h 'J 1 O^^fCl 0%#>£8 0%^Titj^WiC 

[0 0 7 4] <#Bu MH) C-8*-f :/cDi£*§*5A 
( TAquapore Prep-lOj , tfTlMX 30 nnu 20 Mm 3^ 
«*^y^U^flS5/U*y^ 10mm <i)X 25mm, 7!/ 7 40 
-f H • A^vX^AXttSi) ^fflVifco Chol-CO-RGD 
^:/^FOfit§m, 0. 0 5tfdi0. UTFA^ 
tf7th-hU;KO'J-7/f7^x>h <15#Wfcl 
0^90%, Oml/min) fc^Dfr&'S 

[0 0 7 5] (4) 'H-NMRfflJfcWS 
#it^4-5mg/m 1 ©iSSO^CISL, £tl 
iCTFA^liMTMSMttfc, TVa 
rian VXR-500S J (500 MHz , Variant®) fcTWffiL 
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[0 0 7 6] (5) H- (RGDSP) 2 -OHOM 

*>m&&&&m2tirz (Arg-Gly-Asp-Se 
r-Pro) 2 tf«lfir&LT^*B«2. 4 1 g (0. 9 
2mmol) ^lOOmltX^MXcAn (fc£^< 

5ml^Wx^>^t-JH. 2mi^-en^njn 

^ M-ClOMSilL ^im:TFA2 0m 1 £ 

(G3) KTMHStLfc. 
[0 0 7 7] dtl^X— T^MCTftlHift^U 
^IJCTX-^I/Sr-C^^d^D^b^ X-f;P5 0 

0m 1 ^xti^—tt-<Dtm±\zz:<D^^xy^)i^ 

(G4) lCTi©IRU X^y-^JCTPJ^ : 
U CinSrX— t\^3 0 Om 1 4MC*t#lx&ri*£j&;tinb 

fee n%nrz.&&%xto®*>f : 77,y j (G4) 
rati&u x.-7-)uzx$km#,&vrc 0 zvvrmva^ 
x-9-)vxm^r^mx^>^f)vm^\zxn, msrr^. 
j^b^o wii. iu. 

[0 0 7 8] ^OfificORGD^^KJC^^Tfe, JhfE y 

[0 0 7 9] £TF. *«M©RGD^^H-BMI* 

[0 0 8 0] (a) Ch o 1 -CO-GRGDS P-O 
HCQ^j£ (H — GRGDSP — OHCDCh o 1 - CO 
it) :H-GRGDSP-OH (Gly-Arg-Gl 
y — Asp — Ser— Pro) 0. 5 9g (1. 0 mmo 
1) ^^^->7K8m 1 — )]/2 8m 1 <DU 

fco ^0SIi:Chol-CO-OSuO. 60g 
(1. lmmol) &£Zf?ua&)l&2 4m 1 -en^niJD 

^TSM^TJt^Ufeo 3«fWak, HPLCCTH-G 

R GD S P -OH<Dm9<&&mVZi 0 
[0 0 8 1] 4. 5»IBiafcE«;JK^«BET««BU. X 

? ; -jizm^x^ $\zm.®mffi*WMvrc®i, z.n\z 

n^Jli tX-r;^ 5 0ml a^T@fb$^o 

n&efi©**tt&iMSiu 1 o%^^y-;VTK^3 

0 m 1 tCS^b, ^<0^<£— B. 1 NtK^YE^ h U O AtK 
**ICTdH»1 0<hb> 5l#^lNiSK{CTpH4 
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omi &no^Lstee«fart»tt« | 5ti9j&DU znzm 
m-r^tm^mtu^xD^mznmhrcio z.<dwl 

LClCT*t»b£. ®iRb;fcSffl*tt«Mtt8U X* 

;i/&jtaATH«»5mnc*T?«ffiai«u 

— )Vm 2 0ml *3cfctf 1 NtKKA:^- h U O A*2§i££Jfl 

xtpH5-6tLTifiL #&ftfcae*raM&* 

»BtU MJEEffiSbfc. 4Xfite3 4 lmg, 10 

[0 0 8 2] 1 H-NMR (CDs OD) : d 5.37(1H, 
broad d), 4. 7-4. 9 (2H, m) , 4. 3-4. 5(3H,m), 3.6-3.9(8 
H,m), 3.20(lfl, t), 2.80(lfl,dd), 2.74(lH,dd), 2.32(2 
H,d),2.25(lH,m), 2. 1-1. 8(9H,m), 1.8-0.8(36H,m), 0. 
71(3H,s) o 

[0 0 8 3] (b) Cho 1 - CO- (RGDSP) 2 
-OHCD^j£ (H- (RGDSP) 2 -OHCDCho 1 
-COfb) : H- (RGDSP) 2 -OH (Arg-G 
ly-Asp-Ser-Pro) 1. OOg (0. 96 
mmol) £Ifc^:*>*6ml43<i;tf*^y— ;V1 0ml© 20 

m^mzmm^^ fi*taa^<^*"rKR**^-hu 

^A^ftJAT^^fCCn^ 1 0 OmgliOUco Z.tl\Z 
;H 0m 1 SritiJDbT, Chol-CO-OS 
u 3 7 0mg (0. 7 Ommol) ^cttX^nn^WA 1 
5 m 1 &-tn-ettlra*T£filCT«#L&. 5P#B^, 
il^DY h^^^W— (TLC) ICTCho 1 - CO 

- 0 s u <Dm&&&& ufcc 

[0 0 8 4] e*«&«eet»BU x^y-^&fln*. 
it, «JET«*bT«@<*i*fc. #^>nfc^atcx-^ 30 

)Vm$ 0ml JnAT@fc$1i:fc. #&nfc«Stfe©^f* 
^J^aPfcU 10%^^;-JW3 0rallM$ 

#^nfco ^tliC^^/-^4 0m 1 SM^i:^«T 
ml &lP^T#Sn/t:«fm*€Hfl:$-&, «<i:A.£«ite 

z<d— 

CKlT»»bfc, 04KUfc»ffl*ttMBE»«U x^y 40 
-;P£jta*TM«ift5rn 1 \Z&X$k&mffilsX, J 
—)Vib 2 0ml *5 J:tf 1 NtKK^ h U ?7 A*i£i££Jn 
AtpH5-6tLTfSlL #£>nfcafc*T£M&£ 
ffllRU MffiPatUfco *KSte7 7 6mg. 

[0 0 8 5] 1 H-NMR (CD 3 OD) : d 5.37(1H, 
broad d), 5. 0-4. 7 (m), 4.4-4.5(3H,m), 4.33(lH,m), 
4.07(lH,m), 3.9-3.7(12H,m), 3.20(4H,m), 2.9-2.7(4 
H,m), 2.4-2.2(4H,m), 2. 1-1. 8(13H,n), 1. 8-0. 87 (39H, 
m), 0.71(3H,s) „ 

[0 0 8 6] (c) Cho 1 -CO- (RGDSP) 2 50 



#§f!¥6- 2 1 9 9 6 7 

-NH 2 (H- (RGDSP) 2 -NH 2 OCh 

ol-COfc) :H— (RGDSP) 2 — NH2 (A r 
g-G 1 y-A s p-S e r -P r 0-NH2 ) 0. 8 
Og (0. 7 7mmol) *^^->7fc 1 0 m 1 %>&lt*2 

y-)i3 om 1 (Dm&mzmMZ's* hj x^;ur^> 

£iHI*_TpHjft9 <hb*:„ ^^ilCCho 1 -CO- 
OS u 0. 50g (0. 9 5mmol) uaft)l> 

a 2 0 m 1 &*ti?nm7LTmmzxtmvfz. e mm 

HPLCCTH- (RGDSP) 2 -NH2 GDfB* 
fc&fgbfco 

[0 0 8 7] ]*JS«£«fiET«l6U X*/— ;H£Jn* 

jn^_, *HT»«8bT«@$i3:fc. nzntcmmzji- 

0m 1 ijnATSfli^iirfeo #£>n*:££(Z>^ig 
«£»iru 1 0 % ;* * 7 -JM<i8#t 3 Omll:g« 
U 1 Ni8l:TpH5 tt^tSMfllW 

§^nt dtift^y— ^4 om 1 &tQ7Lz>Lm&ffi 

WLisxmmTnmhfzo ^©-{s$io%^^/-jp* 
&mzmMzitxftm>mHPL.c\zxmmh*io euku 

*8tte:J- h U # A**»£ fiU^T p H 5 - 6 £ IT#S 
b&. #e>n£Gfi«ffl*&«RU MJEl£*£bfc 0 4K 
^ti2 0 4mg. 

[0 0 8 8] 1 H-NMR (CDs OD) : 6 5.39(1H, 
broad d), 4.8(4H,m), 4.4-4. 5 (3H,m), 4. 35(lH,m), 4. 
08(lH,m), 3.9-3.7(12H,m), 3.21(4H,m), 2.89(2H,m), 
2.76(4H,m), 2.4-2.2(4H,m), 2. 2-1. 8(13H. m), 1.8-0.8 
6(39H,m), 0.71(3H,s) • 

[0089] (d) Chol-CO- (RGD) 3 -O 
H<D-&f£ (H- (RGD) s -OHCCho 1 -CO 
it) :H- (RGD) 3 -OH1. OOg (1. Ommo 
1) ^K-f^>7K5m 1 ;U5m 1 <DM& 

i:<DMl:Cho l-CO-OSu 0. 40g (0. 
7 6 mmol) &&ZS>7 1 0 m 1 ^^tX-^njUx. 

XmWZXmftVfco HPLCKTChol 

- c o - o s u <Dm$c&m&vrz. 

[0 0 9 0] S*«*«B£TW8b, x^/-;^in^. 
T$6fc»iu««&lijibfca, dnic^nn^UA^ 

-^;i/^J 5 0ml lHI^TH<r: $1i:fcc # ^nfcSfecO^F 

b, '©^-11 N*mtei-hvv&7kmmzxpH 

«ftrj«j^^>nfcc iinic^^/-;u3 omi &m?lz> 



—718— 



(11) 

19 

—)V2 om i ^m^xm^ntcmm^mit^, a& 

»*&«ttbT«ET««b;fc. z.v>-m&i o%** 

s-)vx.mmzmmi>T. MffiHPLccT»fib 

1 N#HMb:J- h U 9 A*««&Hn^T pH5-6 

&Lf£. UmU7 3 lmgo 

[0 0 9 1] l H-NMR (CDs OD) : r5 5.37(1H, 10 
broad d), 4.75(2H,m), 4.4-4. 2 (3H, m), 4.120H, t), 
4.0-3.8(6H,m), 3.19(6H,m), 2. 9-2. 7(6H, m) f 2.3K2H, 
broad d), 2. l-0.8(51H,m), 0.71(3H,s)o 

[0 0 9 2] (e) Cho 1 — CO — GGGRGDSP 
-OHCD^/& (H-GGGRGDS P-OH£>Ch o 1 
-COffc) : H-GGGRGDSP-OH (Gly-G 
1 y — G 1 y-Arg-Gl y-As p-Se r-Pr 
o) 0. 8 5g (1. 2 lmmol) £$H';t>;K 5m 1 £ 

Mfcmj- h y ^ a^juua^o zcommzch o 1 - co a? 

-OSu 0. 42g (0. 8 Ommol) *5<fcrX^nD/Jx 
HPLCICTCho 1 - CO-OSu©lMl 
[0 0 9 3] K*«*«£eT«»L, X^y-;VSrJP^ 

b, 21©**— SlN*«ft±hU9A*W«JCT»p «?0 
HlOtU 9l€r*^lN*KlCTpH5 ttSta^ 

^wt^i^n^ z.n\z*#s— )V3 om 1 £jtraA£ 
£&&mmm*t£t>\zmmv* En&«wrr*£Ei*rffi 

*majl/^><&rt*tef*#bfc. £©*&»TT;**y 
— ;i/2 Om l £jto*T#£nfc^m^£0{fc£i*, 
»*sai»bT«jBET«:«ufc. £©-SB£i o%;** 
y— ;i/***fci»*u MiHPLCicx^iifco 

«5ml fc*T«£Eai«b, ^^y-W20mlfeJ; 

1 N*»ft^- h U 9 ATKSJS^HDAT pH5-6tb 40 
T^gbfco #Snfcefe#rm4fc£ffiI&b, MJE&glb 
feo *KSte:4 2 3mgo 

[0 0 9 4] 1 H-NMR (CDs OD) : 6 5.37(1H, 
broad d). 4. 8-4. 7 (2H, m) , 4. 0-3. 7 (12H, m) , 3.19(2H, 
t), 2. 9-2. 7 (2H, m) , 2.32(2H,d), 2.26(lH,m), 2.1-1,7 
(9H,m>, 1.7-1.8(36H,m), 0.71(3H,s) o 

[0 0 9 5] Hg««4 <U#V-A<7>I»S, »B«*S 

^^IJS^IO^^^ Pierschbacher, M. D. , et al., Nat 
ure f 309, 30(1984)fCiBiS<D^ffi(c2pi;TfT^o}^o "T 50 



»BM*6-2 1 9 9 6 7 
&fc>"£, X7-f1f (EL I SA) ffl9 6^^nyi/ 
(BSA) T^D-;^>^L^o 

U h U ^»«ai:Til«bfcT^x»B«B«:3 L 

L (Saiki.I., et al., Br. J. Cancer, 59^ 194(1989) 

*s»ffljfis»*bfea, 3- 

[4, 5-Di methyl thiazol-2-yl] —2, 5-diphenyltetrazol 
iumbromide (MTT) £8sflDbT58&£l*\ 

[0 0 9 6] tt^tltH *JW0^1«* 

ttu # v-A&tfn > h n-;v<h bTa>sg&<z>^:/^ h 

(RGD^^F-e<D^>C0) ©«■ 2 bfc. 

[0 0 9 7] ^SC, *SWO^H»» , J#V-A 

(DP PC) , 3l/XfD-^ (CHOL) , $*fe^JV 
*)>& (DCP) X«*«?8<D««T*'5*««2a>* 
^^^nfcRGD^^K-M^ (BUM (7 

) ^T;V^;US) d^n^tl5 8. 7 2 nig, .3 
0. 9 4mg, 4. 3 8mg&lXl 0. 9 5mg<Dfl§J|*aj&£ 
ft5, KfiSiLm Jin££5 Oml^StWK^ 

1) fc**>U #Cfc, £*#X«»*T*«R«£R5S 

t:icftnbfcu>mi*ft£a*ftDfc (pbs) 8mi& 

fcj&ni&b* 0. 2 Mm, 0. 1 Mm, 0. 0 8MinCDdFL 

[0 0 9 8] Mttl^Ptt, 0 

(5) OiST^asnfcRGD S P R GD S PT» u 

vne^^ittt* (pbs) <DsrefcbT«ttb 
[0099] tt««Hirc»-r. ^©s^d, *agwco 

^ y H Stt U # V — A © K 5 3&*<k 0 fiiST 3 LLi 
BCD, 7>f^D^^f>^^fiiM^tu<i:^ 

D^^ H -flgSR3S#£ bT©««T?*S. 
[0 10 0] $mM5 0J#y-A©i&S) 

bfc. *T^:t>^, DPPC, CHOL, DCP»a*» 
WOW-C»*RGD^H-IIM»«* (Ife&fcfll3 
© (b) ©*ttT-&J«$nfcfeO* fit® (T>^~) » 
Hl/^T^U^B) ^n^n3 6. 7mg, 19. 4m 
g, 2. 7 5mgRtf 1 4. 5mg (10:10:1: 
2<Z>fiJ<& (qE;Wb) ) fWRU ^ne^5 Omi^et^r 
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m&&* (PBS) 5m\&M?L* 4 0-5 0W#^ 

JEl^TO. 2jtzm, 0. l^m&rXO. 0 8Mm©7>r 

6 1. 2 nm> i?-^{£-2 8. 1 8mV 0 
[0 10 1] — a>hn~;K^U^y— A^<DJ: 20 
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HOL&r/DCP^n^niiBi^a^^L, «t 

^<H«JCbT'J#y-A&il»Ufc. &T^1 5 0. 
8nm, 1 7. 9 5mV„ 

[0 10 2] 

[HI] «fi«4fc^^SOMe*Sr^T- 



Ml] 




7n>K- 



(72) mwm mm s 



1WJilflW»iWlK*»«' 1-1-25 
(72)5691* EB* m 

MO < l£rfr=CDS 2-5-16 
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